Trilene 46 29 5 11 13-5 0 Vinesthene 71-5 9 5 9 5 95 0 Methohexitone 0 0 0 0 0
The absence of abnormal rhythms in the methohexitone sequence may have been due to rapid sinus rates allowing no time for ectopic pacemakers to establish themselves. A comparison of mean pulse rates in each sequence showed little difference between inhalational agents but marked and significantly higher pulse rates in the methohexitone sequence (P<O005).
Discussion
The significant incidence of abnormal rhythms during inhalational dental anesthesia found in this series confirms the findings of other workers (Kaufman 1966 , Rollason & Dundas 1966 , 1968 , Tolas et al. 1967 , Tuohy 1968 .
Does unstable cardiac rhythm matter in dental ansesthesia? The very fact that the rhythm is unstable implies abnormal myocardial irritability, Ventricular fibrillation and cardiac arrest might thus bejust around the corner.
Evidence is now available that atrial systole makes an important contribution to ventricular diastolic filling, to competence of the atrioventricular valves and to stroke output (Braunwald 1965 , Linden & Mitchell 1960 , Braunwald et al. 1967 . Falls in arterial pressure and oxygen tension and rises in right atrial pressure have been demonstrated with the onset of nodal rhythm in patients anesthetized with halothane (Laver & Turndorf 1963) .
Isolated and infrequent ventricular extrasystoles are probably of no hamodynamic importance. Indeed, bigeminy may even produce striking increases in myocardial contractility (Braunwald etal. 1967) .
Severe multifocal ventricular extrasystoles, as seen in this series, have more serious hemodynamic implications. They produce several indications (e.g. reduced dp/dt max, rise of ventricular end-diastolic pressure and rise of right atrial pressure) of failing myocardial function (Wallace etal. 1963) .
The poor clinical condition and prolonged recovery of both cases of heart block in this series gave cause for concern. The absence of abnormal rhythm with methohexitone agrees with the observations of Thornton (1970) and Wise etal. (1969) , but differs from those of Rollason & Dundas (1968) and Driscoll et a. (1961) . Rollason & Dundas and Driscoll et al., however, recorded a lower incidence with metho-hexitone than with inhalational agents. Methohexitone does, however, produce supraventridular tachycardias, many of which can hardly be regarded as physiological, particularly in the presence of direct myocardial depression (Doenicke & Speiss 1965 , Sankawa 1965 , Mark et al. 1965 , Northfield 1967 , Beveg rd et al. 1967 , Rowlands et al. 1967 , Wise et al. 1969 . It is a sobering thought that intravenous barbiturates have actually been used to produce cardiac failure in experimental cardiovascular physiology (Ross etal. 1966) . 
Some Observations ofPatient Responses to Conservative Dentistry with and without Sedation
Few doctors or dentists would in this day and age withhold pain-relieving or sedative agents and techniques from their patientsunless the agents or techniques themselves hazarded the patient's well-being or led to a deterioration in the quality of treatment. An agent which relieves a dental patient's apprehension is of particular value if it enables satisfactory work to be carried out which would not otherwise be possible because of his lack of co-operation.
Some findings of patient responses under local analgesia with or without diazepam or with methohexitone are reported.
With the nethohexitone tichnique employed tachycardia was a ptonounced feature the mean maximum pulse rate being 123/rnin in 516 patients compared with 94/min in 88 patients under local analgesia. Of the 516 patients given methohexitone 17% had pulse rates over 140/min whereas none of the local analgesia patients had pulse rates over this value. With the methohexitone technique puls rates as high as 170/min were notedhardly a technique to be reconmmended for those with manifest or even latent heart disease. No doubt this tachycardia can in part be attributed to the use of intravenous atropinethough tachycardia has been noted when methohexitone has been employed without atropine (Wise et al. 1969 , Shafto 1969 , Ryder 1970 . When diazepam was used together with local analgesia the mean maximum pulse rate of 37 patients was 95/min whereas with local analgesia alone the mean maximum rate was 101//min. Both these values represented a significant rise above the basal pre-operative level, suggsting also that diazepam exhibits a cardiovascular sedative effect, in that the heart rate was lower than with local analgesia alone.
Of 558 patients reoeiving methohexitone intravenously 23 % had falls in blood pressure of more than 20 mmHg below the basal level. Similar falls were noted in 22% of patients under diazepam and 20% under local analgesia. In no case did the blood pressr fall below 70 mmHg, though patients with a raised pre-9perative blood pressure were prone to falls in blood pressure under nmthohexitone. The mean fall for the methohexitone group was 7 mmHg at induction and 12 mrflg for the lowest value during methohexitone. These compare with a mean fall of 6 mmHg for local analgesia alone and 13-6 mmHg for local analgesia with diazepam. None of these falls is of great clinical importance, though the falls for diazepam and methohexitone are statistically significant. Blood pressure rises of more than 20 mmHg above basal were noted in 16% of 558 cases receiving methohxitone and, perhaps not surprisingly, 22% of 102 local analgesia patients. A similar rise was noted in only one of 55 patients receiving local analgesia together with diazepam.
Apnm:a was a particular feature when intravenous methohexitone was used. Apnca at induction lasting more than 30 seconds occurred at 183 out of 578 methohexitone administrationsan incidence of 32%. During maintenance apncea lasting more than 30 seconds was noticed at least once at 51 of the 578 administrations and was particularly associated with the administratioi of an incrnent. Apnas lasting little more than 30 seconds did not lead to a marked fall in oxygen saturation unless accompanied by hiccough or coughing.
Oxygen saturations (earlobe) below 93 % were noted at induction of methohexitone narcosis in 25 % of patients, whereas no such fall was noted with 36 patients receiving the injection of local antsthetic alone. During maintenance, 15% of methohexitone administrations had oxygen saturations below 85% (the lowest value reported during normal sleep), whereas local analgsia alone was not associated with falls below 90%. At times, correction of a hitherto unrecognized respiratory obstruction reversed a falling oxygen saturationa feature which has been noted by other workers. The mean oxygen' saturation in 42 diazepam cases receiving local analgesia was 94 % -the lowest value observed being 92 %. The mean oxygen saturation for patients receiving local analgesia alone was 96%. As would be expected, it would appear that local analgesia, both alone and with dtaepam, provides better oxygenation of the patient than the methohexitone technique.
Of 201 patients receiving methohexitone 8% hiad evidence of aspiration of radiopuaque dye when this was placed behind the pack during the procedure. (The incidence of this observation could possibly have been higher because only the larynx and upper trachea were X-rayed.) Of 25 cases receiving only local analgesia none showed evidence of aspiration of dye.
Of 595 patients who received methohexitone 65 % had no menory of events which took place whilst they were in the dental chair. If the time up to the last increment was taken as the total time this incidence was even higher. This loss of memory appeared to be related to loss ofverbal contact (absent for 50% of the time), though it was not possible to exclude a specific amnesic effect of methohexitone. With the use of the intravenous diazepam technique the incidence of amnesia is likewise high, the patients usually remembering the intravenous injection but not the local one. This loss of memory did not appear to be related to loss of consciousness. In order to test the amnesic effect of diazepam 12 student volunteers, randomly selected, were given saline or diazepam (0 3 mg/kg) blindly, and then subjected to a number of tests. The tests were chosen to quantify a variety of memory functions and to provide evidence of level of consciousness and geral intellectual efficiency. It is concluded that diazepam produces a dense anterogrde amnesia for about 10-15 minutes following its intravenous administration. Memory impairnt of a less severe degree is still present about half an hour after injection. This impairnent does not appear to be due to a serious reduction in the level of consciousness and seems to focus rather on retrieval.
Whereas the patient's responses in terms of blood pressure changes were of no great clinical significance when the patients received methohexitone, diazepam, or local analgesia in the recumbent posture, tachycardia was a pronounced feature with the methohexitone technique. From the respiratory standpoint the methohexitone technique employed was inferior in almost every aspect to the diazepam technique. With diazepam, loss of memory was obtained without the expense of loss of consciousness. The problems of thrombophlebitis, and recoyery following diazepam, remain to be fully assessed. Methohexitone, an otherwise valuable intravenous agent, lacks the pharmacological properties which would make it a suitable agent for the purpose of sedation for conservative dentistry.
Dr T E J Healy and Dr M D Vickers (Dudley Road Hospital, Birmingham 18)
Laryngeal Competence under Diazepam Sedation
During out-patient dental procedures under local analgesia, reliance is placed upon protective reflexes to prevent soiling of the lungs with mouth contents. Under general anesthesia the absence of these reflexes is countered by the appropriate use of posture, packing or endotracheal intubation.
Conscious but sedated patients are in an equivocal position. Reflexes are clearly present, since the patients may gag, cough or swallow. On the other hand, their condition also resembles that of patients who have recently recovered consciousness from general anasthesia and who have been shown to have an impairment of the glottic closure reflex (Tomlin et al. 1968 ). This paper records some observations on the efficiency of this reflex in patients sedated with diazepam.
Method
The efficiency of glottic closure was assessed on one occasion only in each patient at different intervals after diazepam. Ten millilitres of Lipiodol was placed on the back of the tongue and the patient then asked to swallow. An anteroposterior chest X-ray was taken at the end of treatment to identify contrast medium in the lungs.
Diazepam was given intravenously to a total dose of 0 2 mg/kg body weight. The drug was given slowly at a rate of 10 mg/minute. If the total calculated dose exceeded 10 mg, there was a pause of one minute after the first 10 mg, before the remainder of the dose was given at the same rate. In all, 74 patients were tested at various times after receiving diazepam. Twelve patients were similarly tested undergoing dental procedures solely under local analgesic blocks comparable to those used in the sedated patients.
The X-rays were reported upon by a consultant radiologist who was not informed of the nature of any medication received by the patient.
Results
The number of patients tested and the results of the subsequent chest X-ray are shown in Table 1 . Eight out of the 19 patients tested at the time of maximum sedation aspirated contrast medium into the lungs. Two out of 8 tested five minutes after diazepam did so, but none after any longer interval. None of the unsedated patients aspirated.
The 19 patients who were tested immediately after the administration of diazepam were all tested before the administration of any local anesthetic. In all other cases there was no correlation between the inhalation of contrast medium and the type of local anasthetic block administered.
Discussion
Although patients sedated in this way are apparently conscious and can talk, it is clear that for a period of 5-10 minutes they are able to aspirate foreign material into the trachea during the act of swallowing. Many of the patients taking part in this study have been extremely anxious, and would have refused treatment unless they could be anesthetized or heavily sedated. The dosage and method of administration which we have adopted has therefore been designed to produce a period of intense sedation and amnesia during which adequate local analgesic blccks can be placed. It would be unusual for any dental operation to take place during the danger period. Nevertheless, for the first 10 minutes after administration of this dose of diazepam, adequate Table 1 Results of chest X-rays after intravenous diazepam Time Of the 12 patients tested after local analgesia alone, none aspirated contrast medium into the lungs
